Opposite alterations of endothelin-1 in lung and pulmonary artery mirror gene expression of bone morphogenetic protein receptor 2 in experimental pulmonary hypertension.
Aim of the Study: Endothelin-1 (ET-1) overexpression was suggested to play a role in pulmonary hypertension (PH). However, the roles of ET-1 in early stages of PH remain unexplored. We examined the expression of ET-1 and relevant disease progression markers in the pulmonary artery and the lungs during the development of PH induced by monocrotaline (MCT). Material and Methods: Male 12-weeks-old Wistar rats were administered with MCT (60 mg/kg, s.c.) or saline (CON). We measured right ventricular pressure (RVP) by catheterization under tribromoethanol anesthesia; hemoglobin oxygen saturation, breathing rate were measured by pulse oximetry in conscious animals. Rats were sacrificed 1, 2 or 4 weeks after MCT. mRNA levels of ET-1, its receptors, inflammatory markers IL-1beta, TNFalpha, IL-6 and genes related to VSMC proliferation or lung damage (Bmpr2, nestin, Pim1, PAI-1, TGFbeta-1) were analyzed by RT-qPCR. Results: RVP and breathing rate increased and hemoglobin oxygen saturation decreased after MCT only at week 4. Lung weight was increased at all time points. ET-1 was upregulated in the pulmonary artery at weeks 1 and 4, while being clearly suppressed in the lungs at all times. Bone morphogenetic protein receptor 2 followed a similar pattern to ET-1. PAI-1 markedly increased in the MCT lungs (but not pulmonary artery) from week 1 to 4. Nestin peaked at week 2 in both tissues. TGFbeta-1 increased in both tissues at week 4. ET-1 expression did not correlate with other genes, however, Bmpr2 tightly negatively correlated with PAI-1 in the lungs, but not pulmonary artery of MCT groups. Conclusions: ET-1 overexpression in the pulmonary artery preceded development of PH, but it was clearly and unexpectedly downregulated in the lungs of monocrotaline-treated rats and showed no correlation to disease progression markers. We speculate that endothelin-1 may play opposing roles in the lungs vs pulmonary artery in monocrotaline-induced PH.